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. $D=diag(d_{1_{3}}\cdots ,d_{n})(d_{j}\geq 0)$












$S(x)$ , $S(x)arrow S_{\pm}(xarrow\pm\infty)$ . $S_{-}=S_{+}$
$S(x)$ , $s_{-}\neq s_{+}$
( 1). ,
1







$u_{t}=\epsilon^{2}u_{xx}+f(u)_{3}t>0_{3}x\in \mathbb{R},$ $u\in \mathbb{R}$ . (1.4)
$f(u)= \frac{1}{2}u(1-u^{2})$ . , $\epsilon$ .
(14) $S(x)= \tanh\frac{x}{2_{\Xi}}$ $0$ ,
$\epsilon^{2}S_{xx}+f(S)=0$
, . $S(x)arrow\pm 1(xarrow\pm\infty)$
$S(x)$ .
(2) Gray-Scott ([17], [26])
$\{\begin{array}{ll}u_{t} = u_{xx}-uv^{2}+A(1-u)_{3}v_{t} = D_{U}v_{xx}-Bv+uv_{3}^{2}\end{array}$ $t>0_{3}x\in \mathbb{R},$ $u=(\begin{array}{l}uU\end{array})\in \mathbb{R}^{2}$ . (1.5)





$\{\begin{array}{ll}u_{t} = u_{xx}+u(1-u-av)_{3}v_{t} = dv_{xx}+v(c-bu-v)_{3}\end{array}$ $t>0_{3}x\in \mathbb{R}_{\text{ }}u=(\begin{array}{l}uU\end{array})\in \mathbb{R}^{2}$ . (1.6)
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$u$. $—-$ - $...$ $...——\cdot$
$\sim_{s_{\backslash }}$
$c_{s_{s_{s_{-1}-\prime}\prime}\prime}"\prime’$
Figure 1.2: Gray-Scott .


















Figure 1.4: 2 $S_{1}$ $S_{2}$ .
$\epsilon$
$\{\begin{array}{ll}i_{1} = 12\epsilon e^{-\frac{1}{\in}h}i_{2} = -12\epsilon e^{-\frac{1J}{\in}} \text{ }\end{array}$ (1.7)



















. $\mathcal{M}$ (1.2) $u(t, x)$
dist $\{u(t_{3}\cdot)_{3}\mathcal{M}\}arrow 0(tarrow\infty)$ $\mathcal{M}$ .




$S(x)$ . $F’(S(x))$ $S(x)$
$F$ : $\mathbb{R}^{n}arrow \mathbb{R}^{n}$ $n$ . $0$
$L$ . $S(x)$ (1.3)



























$S^{1}(x)=S(x-l_{1})$ . $x=l_{1}$ $S^{2}(x)=S(x-1_{2})$
$\mathcal{L}’(S^{1}+S^{2})v=\simeq \mathcal{L}’(S^{1})v$





$-i_{1}s_{x}^{1}+v_{t}$ $($ 2.4 $)$
. (2.3), (2.4) $x=l_{1}$
$v_{t}=\mathcal{L}’(S^{1})v+\mathcal{L}(S^{1}+S^{2})+i_{1}s_{1}^{1}$ (2.5)
. $x-l_{1}arrow x$ $h:=1_{2}-1_{1}$
$v_{t}=\mathcal{L}’(S(x))v+\mathcal{L}(S(x)+S(x-h))+i_{1}s_{1}$ , (2.6)





. (2.7) $v$ $t$
, $g$ $L$
. , $X:=L^{2}(\mathbb{R})_{3}$ $\langle U_{3}V\rangle_{2}:=\int_{\ovalbox{\tt\small REJECT}}\langle U(x),$ $V(x)\rangle dx$
$L^{*}:=D\partial_{x}^{2}+{}^{t}F’(S(x))$ $L^{*}\phi^{*}=0$









. (2.9), (2.10) 2
. $h=1_{2}-1_{1}$
$\dot{h}=H_{1}(h)-H_{2}(h)$ $($ 2.11 $)$
.
(1.2) ( ) (2.11)





















$=$ $H_{1}(h)-H_{2}$ ( $h$ ) $+$ $O(\delta^{2})$ , (3.1)
$i=$ $-H_{1}(h)+O(\delta^{2})$ (3.2)
. $\delta=\delta(h(t))$ .
3.1 $H_{j}(h)=O(\delta(h))(j=1_{3}2)$ (3.1), $($3. $B)$ $h$









. 3 $\alpha$ $a\in \mathbb{R}^{n}$
$S(x)arrow e^{-\alpha|x|}a(|x|arrow\infty)$


















$S(x)$ $S(x)arrow S_{\pm}(xarrow\pm\infty)$ .
2 $S(x-l_{1})$ $S(-x+l_{2})$ ,
.
$\delta(h):=\sup_{x\in \mathbb{R}}|\mathcal{L}(S(x)+S(-x+h)-S_{+})|$ ,




























, Allen-Cahn (1.4) $S(x)=$
$\tanh^{\underline{x}}$ .
2
$S(x)arrow\pm 1(xarrow\pm\infty)$ $s_{\pm}=\pm 1$ .
$S(x)-1arrow-2e^{-}\in\underline{h}(xarrow\infty)$












$H_{1}(h)_{3}H_{2}(h)$ $\sim$ $M^{+}e^{-\alpha+h}=2\alpha+\langle a_{+},$ $Da_{+}^{*}\rangle e^{-\alpha+h}$




























$u_{t}=Du_{xx}+F(u_{f}\cdot k)\}t>0_{3}x\in \mathbb{R},$ $u\in \mathbb{R}^{n}$ (4.1)
, $k=k_{c}$ . (4.1)
$\mathcal{L}(U_{f}\cdot k):=DUxx+F(U_{f}\cdot k)$ .
$x:=L^{2}(\mathbb{R})_{3}$ $\langle U_{3}V\rangle_{2}:=\int_{\mathbb{R}}\langle U(x)_{3}V(x)\rangle dx$ .
$(H\downarrow),$ $(H2)_{3}\cdots$ .
$(H\downarrow)k=k_{c}$ $S(x)$ $S(x)arrow 0(|x|arrow\infty)$
.
$S(x)$ $\mathcal{L}_{U}(S(x)_{f}\cdot k_{c})$ $L$ . $LU=$




$LS_{x}=0$ $($ 4.2 $)$
. $L$ $0$
.
(H2) $X$ $L$ $0$
( 4.1).
$\sigma_{0}:=\{0\}_{3}$ $\sigma_{1}$ . (H2)
$\gamma_{0}$
$\sigma_{1}\subset\{\lambda\in \mathbb{C}_{f}\cdot{\rm Re}(\lambda)<-\gamma_{0}\}$ .





Figure 4.1: $L$ .
4.1 $E$ $S_{x}$ 1 $k=k_{c}$
$\{S(x_{f}\cdot k)\},$ $S(x_{f}\cdot k_{c})=S(x)$ $S(x\}k)$
. $k_{c}$ $k$ $S(x\}k)$
(4) $U(t, x)$ $l$





H3) $S_{x}$ $\xi(x)$ $E=span\{S_{1}, \xi\}$ .




$H1$ ) $\sim H3)$ , $k=k_{c}$
.
$k=k_{c}$ $k=k_{c}+\eta$ . $F(U\}k_{c}+\eta)=$
$F(U)+\eta g(U_{f}\cdot\eta)\}g(U_{f}\cdot\eta)=g_{0}(U)+O(|\eta|)\}\mathcal{L}(U_{f}\cdot k_{c}+\eta)=\mathcal{L}(U)+\eta g(U\}\eta)$
. (4.1) $fh$





$Q_{3}R$ . $QX=E$ $Q+R=Id$ ( $Id$ )
. $E^{\perp}:=RX$ .
5.1 ( [18]) $L$ $e^{tL}$ $E^{\perp}$ $e^{tL}$
, $E^{\perp}$ $\Vert e^{tL}\Vert\leq Ce^{-\gamma_{0}t}$ .
$\tau$ $(\tau(l)U)(x):=U(x-l)_{3}$ $\Lambda t:=\{\tau(l)S\}l\in \mathbb{R}\}$
.




(5.1) $(l_{3}r_{3}V)\in \mathbb{R}\cross \mathbb{R}\cross E^{\perp}$
.




$\mathcal{L}(U)+\eta g(U_{f}\cdot\eta)=\tau(l)\{\mathcal{L}(S+r\xi+V)+\eta g(S+r\xi+V_{\}}\cdot\eta)\}$ (5.3)
, (5.2) (5.3)
$-iS_{x}-i_{\Gamma}\xi_{x}-iV_{x}+\dot{r}\xi+V_{t}=\mathcal{L}(S+r\xi+V)+\eta g(S+r\xi+V_{\}}\cdot\eta)$ (5.4)





















5.3 $\xi,$ $\xi^{*}$ , $\phi^{*}$ .
$\phi^{*}$ , $\xi,$ $\xi^{*}$ .
$\xi_{3}\xi^{*}$
$\langle F’’(S)\xi\cdot\xi_{3}\xi^{*}\rangle_{2}=2$ $($ 5.7 $)$
.
$\text{ _{}3}$ $E=span\{S., \xi\}$ $Q$ $QU=\langle U,$ $\phi^{*}\rangle_{2}S_{1}+$
$\langle U_{3}\xi^{*}\rangle_{2}\xi$ . $R$ $E$
$E^{\perp}=RX$ $E^{\perp}=\{U\in X_{f}\cdot\langle U_{3}\phi^{*}\rangle_{2}=\langle U_{3}\xi^{*}\rangle_{2}=0\}$ .
$\dagger J$ p$\ovalbox{\tt\small REJECT}$ 7$\ovalbox{\tt\small REJECT}$ $\mathcal{F}$ . $\mathcal{F}$
$U(t_{3}x)=\tau(l(t))\{S(x)+r(t)\xi(x)+\Sigma(r(t)\}\eta)(x)\}$ ,
$\Vert\Sigma(r(t)\}\eta)\Vert_{Y}\leq C(|r(t)|^{2}+|\eta|)$














$=$ $LV-rS_{x}+ \frac{1}{2}r^{2}F’’(S)\xi\cdot\xi+\eta g_{0}(S)$
$+O(|r|^{3}+|r|\cdot|V|+(|r|+|V|)\cdot|\eta|+|\eta|^{2}+|V|^{2})$
$=$ $LV-rS_{x}+ \frac{1}{2}r^{2}F’’(S)\xi\cdot\xi+\eta g_{0}(S)+O(|r|^{3}+|r|\cdot|\eta|+|\eta|^{2})$
$\xi^{*}$
$\dot{r}=r^{2}-\eta M_{2}+O(|r|^{3}+|r|\cdot|\eta|+|\eta|^{2})$ (5.11)





$\{\begin{array}{l}\dot{r} = r^{2}-M_{2}\eta_{3}i = 0\end{array}$ (5.13)
. $M_{2}>0$ .
$\tau(l)(S+r\xi)$ , 2 ,
. $r$
1 , $\eta<0$ $\dot{r}>0$ .
$S(x)$ $r\xi$ . $\eta>0$











Figure 5.1: $\eta$ $\text{ ^{}\backslash }$ .






Figure 5.2: $S(x)=(u(x)_{3}v(x))$ .
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$U(t_{3}x)=\tau(l_{1})\{S(x_{f}\cdot h)+\hat{\xi}(x_{f}\cdot h_{3}r)+V(t, x)\}$ (6.1)
. $(l_{3}h_{3}r)(l=l_{1})$
$\{\begin{array}{ll}i = -J_{1}(h)+O(\delta^{2}+|r|^{2}+|\eta|^{3/2}),\dot{h} = J_{1}(h)-J_{2}(h)+O(\delta^{2}+|r|^{2}+|\eta|^{3/2}),r_{1} =r_{1}^{2}-M_{2}\eta-J_{1}^{*}(h)+O(\delta^{2}+|r|^{3}+|\eta|^{3/2}),r_{2} =r_{2}^{2}-M_{2}\eta-J_{2}^{*}(h)+O(\delta^{2}+|r|^{3}+|\eta|^{3/2})\end{array}$ (6.2)





(H6) $\alpha$ $0$ $b$ $\xi(x)$ $\xi(|x|)arrow$
$e^{-\alpha|x|}b(|x|arrow\infty)$ . $\xi^{*}(x)$ $0$










Mo $=$ $2\alpha\{Da_{3}a^{*}\}_{3}$ (6.3)
$M_{0}^{*}$ $=$ $-2\alpha\{Da_{3}b^{*}\}$ (6.4)
.
6.1 (6.2)




, $M_{j_{3}}M_{0}^{*}$ . (6.5) $h$
, $M_{0}>0$ $\dot{h}$
. 2 3 2
( ).
$\eta$ .
$\eta>0$ $r_{j}$ $h>0$ 1
$r_{-}=r_{-}(h):=-\sqrt{M_{2}\eta+M_{0}^{*}e^{-\alpha h}}$ 1












$t>0$ $M_{2}\eta+M_{0}^{*}e^{-\alpha h(0)}<0$ $\dot{r}_{j}>0$
$r_{j}(t)$ .
.
$M_{2}\eta+M_{0}^{*}e^{-\alpha h(0)}>0$ . $h(t)$
$M_{2}\eta+M_{0}^{*}e^{-\alpha h(t)}>0$ . , (6.5)





. $M_{2}\eta+M_{0}^{*}e^{-\alpha h^{*}}=0$ $h^{*}$ ,
2 $h$ $h<h^{*}$ (6.5) 2
3 $h>h^{*}$





$N+1$ $S$ (x–xj) $(j=0_{3}1_{3}2_{3}\cdots, N)$ $+$
. $h_{j}:=x_{j}-x_{j-1}(j=$
$1_{3}2_{3}N)$ . (6.5), 2
:
$\{\begin{array}{ll}\dot{h}_{1} = -M_{0}(e^{-\alpha h_{2}}-2e^{-\alpha h_{1}})_{3}\dot{h}_{j} = -M_{0}(e^{-\alpha h_{J}\cdot-1}-2e^{-\alpha h_{J}}+e^{-\alpha h_{J+1}})_{3}(j=2, \cdots, iV-1)h_{N} = -M_{0}(e^{-\alpha h_{N-1}}-2e^{-\alpha h_{N}}).\end{array}$ (7.1)
$M_{0}>0$ .
. .
7.1 (7.1) $h(t)=(h_{1}(t), \cdots, h_{N}(t))$
$h_{j}(0)<h^{*}$ . $h_{1}$ $h_{N}$
$h^{*}$ . $t^{*}>0$ $=1$
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